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(57) Abstract: 

PURPOSE: To obtain a 
photoelectric conversion element 
which is capable of carrying out a 
reset operation without operating an 
amplifier and a photoelectric 
conversion device which is high in 
sensitivity (high S/N ratio) and low 
in power consumption. 

CONSTITUTION: A photoelectric 
conversion element is equipped with 
a photodiode 1 which generates 
charge corresponding to an incident 
light and stores it, a junction field 
effect transistoKJFET) 2 which 
outputs signals corresponding to 
charge received by its control 
region, a transfer gate 3 which 
transfers charge generated and 
stored in the photodiode 1 to the 
control region of the J PET 2, a 
reset drain 4 which discharges 
charge transferred to the control 
region of the JFET 2, and a reset 
gate 5 which controls the reset 
drain 4, wherein a transfer gate 
wiring 3a, a reset gate wiring 5a, and 
a source wiring 16a are also 
provided. 
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7) L. c<Dm'fti<:jz^cxv-k'j hmwMmm^mcm 
sti. "j-fe-v hfflmiwPai^®©^fi[ti5im{i5[K3ti 

[0 06 2]fieo-C, tfiJiSPASlilf'P -re Ci St 

«g©t4flg S/Ntb) ^^iSTUfcfJ, 

^HJ©«)?K«. iaffirtigB#tt©fiE03iOS-?-i^i. ^if- 
[0 06 3] m^m2 0Mm<DmMit. nmm 1 stais 

^jilMij-reSit^^lslSSi, SiS^SCccciDrifait 

mwi(oMmmmiimmit-^infcm.'ik<D 1 tk^^ -1' >:9-© 
mmiit}^iEW.r^m 1 ©tats^si > se^stcjSD 
x±^mmsiia:>mmmm^±nEmm^btcm^^<D 1 
>:55-©m#tU;'3*tatt.-r en 2 ©latt^Si * 

3^^c<iAfcfe©-CA-2.o 

[ 0 0 6 4 ] OS f) , ±nEmtfum<Dmmmmmmits 
X. ±ia7i£m^J^g|5iicj:-pr*fets • ss^ni^csw (ft 

-C> ±tBt§itigp©$iJ®]?Ii|S(*5WJ«{k$ nfciEf*©«-^Hi 

:ti<!:±ia*^^^g|j{cj;-,r^^ • Sfisn/cm?^ (ft 

i^r^S'Wr. •tn-en©ff-^Ul;'j©^^HX-5>Ci{Cj; 

miWRK^^©^fcir.D/c:fi#m;^*f#-Sc<»:*ipitg«: 

[0 06 5] 
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[0 066 ] Lmmmm i]mi^t. :^mm<D^mBm 
i^cj^^ytm^mm^^fr^m^mf^mv^K^. mi 

(a) ^tytm^i^m'F^nktnmmf&w-mm. mi 

(b) iimi (a) CDX 1 -X2^CC»o/<iWtM0. S 

1 (c)t^0i (a.) <DY I -Y2mc^^tcmmmT 

^C^. 01(a) iCfcl^r^i. TJU^-^^A^Z 
OCDH^^^SSUr^O. &rF^Cm~rm2 (a) . ^3 

(a) , mi (a) . 010 (a). 013 (a) RZ^ 10 
014 (a) tc:fdi>r^>[ni^tcr;^5^r:7AM2 000 

[0 0 6 7 ] C:tl^(D0CC:fol>r. ||Siff$^HCj:>S>7t: 
:7^h^-Y^-K (t^^^^SP. PD) li. *TJ®^JiS 

2t. y:t h^^:t-h'i(,cj^-^x^f&'Wm^tifcm 

(m^mmm^o^mmm^m. TG)3i. jfet 20 

hh'u-o (v^y hmmmmm^^. rd) 4<h. 
•fe h F u > 4 ^mwT^tci^<D u h h ( y 

"torn, m.m'f-h^ms a. v-^y h^-hnm 

[0 0 6 8 ] BP-^. PM^";r3>SSl 0±CC^^^;U 

cfco-cffMU. cc7:)NS>'y=i>/ii i*jc. Fd^tfji^' 30 
n> (B^) -^uv (P^) ^Y5f>aA^^i.^tJfSiK;tS: 

^ h^>f:t- K l<DN^x,J\^mmi 4 (N-We 1 1 ) 
^t. PN^g^r^^■r^+^'UTC^):^-->'^'-:7U-;i<^ 

feCDr&^o 40 
[0 0 6 9 ] Ki^y- h3^S. y :t h^>r:t-F lOP 
myyt hd^^:t- b^m^l 2tJ FET2cDPMy- h 
^1^1 3<bi4>CCP5^-i'^OHVIOS h^>i>;^^^ (MO 
SFET;01 (a), ( c ) #M) ^^^Ur t.^^« 
^/c. y-fe h^- h 5 y -fe^;/ h Fb-f >4CDPS 
y-feu; F FU-r>Mi^l 5 cb J FET2<DP^y-Fm 
1|S{1 SiifctCP^i-^JUVlOSFET (01 (a). 

(b) #M) ^miiSbri^^. 

[0 07 0] :7 :f h F U^. >^ y >]iaH?t>> 

6P^i^ya>StSl 0^C[^7&:^-^rJ[itc, P^>'^F-a?^ 50 
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^t-h'mi^l 2. NMiyV:=i>mi I (N^^;U^^ 
14^^tf). P§^^y r3>a*gl 0^$^. l^:bt^-5 

PNP^^offiM:^-->'^*-:7D-«i^;&ff^^orl^-So 
or, ^^-r^ + t-yr (ccd^smj^i r{iiE?L) 

[0071] JFET2t^. N*my-:^^f^l 6. 
MFU>f^>?Iiigl 7. PM^'- FMilKl 3. SCP^NS^ 

i-^^uSRWtis (N5^-i^;^;u) ct s9«^^nri^-5o c 

tlhit. i^V:^>mmm^^hPmiyV:::i>mmi 0(tC\^ 
'/)^->xm(tC. PMy-F^^13. NM^^^JVmMl 
8. PMe>yn>SSi 0CDPNPM«iS<b;^j:-5>cfc^^c 

mr^Nm^^^^)vmmi sr^^opmrn (commm 

m I XltPMiy y ::3 >S^ 10) ^t. -^cDmSI^Cg^jgS 
$n^C<h^c:^j:-S, y r3 >jf ^M:«»^6 PMS^ y 

:3>S«1 OOaS^'rtT);?^ (iS$) ti. |^6Mm-C 

[0 0 7 2 ] y-feu/ Fy-FSiy-fe-:; h FU-Y>4 
y -fe F F 5 ^c>'^•>^^;:^^BE^£:^Ja^ ^CtitCj^-^ 

X. J F E T 2 cD$ijwiiis (ccDmmm I x^tpmy 
- hmmi 3) ^v-^y F vu-^^Acommcmmit-r 

B#CCJ FET2;&W^ T-SC <b;:>^J:c< ?^j:-S/c 

ctifb<Dmi^^^mmmmi.x. m^^mm^m 

^^^r:^}^. mi'^f^J ^^:K^<mmL. J FET2©tt 

[0 0 7 3 ] J^cC:fo\ 01 (si) X{tm^LXi.>rj:i.^:^K 

01 (b) . ic) t^hm^ J: y-fe->FFU'Y> 
4^CDgBs^ (^^;Hei^. CC7)^jStff^.1ll rtSTJl'S- 
'^A (A 1 ) M2 0) ^3:. y:th ^-{t- F Itii^cDSB 

y>y^CCcJ:t:)f^^i>^:^ F $if^C<hCC<J:89{^S-r^C 
[ 0 0 7 4 ] fie o r . ®7fe#fflcoM^ 5 6 ^c±gBtc^C:f 

f)^x^. mmm^y:th^-(:t-vi(^cMr^^nm^ 
i&m^cccD^mmu (T)\^^^^Am2o) ^le^-r^ 

[0 0 7 5 ] Lmmmm2 1 0 2 1^. :^mM(Dmmmm 
2(^cj:^itm^im^^frs~rmmm)iSc,mx^^. 02 

(a) iitytmmmj'^nk'^m^mjSLW-mm. 02 

(b) ^0 2 (a) cDx 1 -x2m(^c'{Q-ofcWimm. 0 

2 (c)(*02 {a) <DY i-Y2m^'{Q'^fcmmmx 
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[0 0 7 6 ] mmmm2 (fC^i-f^ytrnm^m^^o:) 

^>";n>Stgl OJCf^:?&^-^T. N P N P ^CD*Sf - 

[0 0 7 7 ] e^oT. ffittltH^^i- Vr^PR^R■r^:^^- 
^'^f h^>r:t- K^cicorPNg^'^cc^D'S^^®?:?^ 

[0 0 7 8] ?^^c. m^mMi(>c^i>xy :t h^-^^t 20 
- K lCDi§HcD<5^JCff5^$nTl>/cN*^:c;l/ (N-We 

1 I) mMiA^. psv y >mm i o ±<D±m(>cm 
•;:3>s^i om(^c\^:^^-^xx^^fcirm<BfSL'r^c 

[0 0 7 9 ] tSor. N^t^x^Ufl^l 4&iPMi^yri> 
mm. 1 0 fflij^cf^/):* o r $ 6 tcgsi< jfrnr^ c i ^ 

s<hi!d:^o c(Dmmnm2x^t. pse^»;ri>ssi 0 

J: 0 . N :c 1 4 CDIt KffitJcO^^^RS± 

[0 08 0] C OUSfiffJ^ 2 tc4dC:r ^^m^^^^O J 

JFET2(Dmf&tmtj:-oX\.^^. tf^iffilf'^cD^^tf ^ 
J FET2^^>-*'a-{b'r-5>Ci5i. ix^a->ftL/c^5^ 

[oo8i]jjp^r. mm^toxo)^. -^^^tas 
ET2^mmmm('C^mr^m^i^cmmx^^ctfit^ 50 
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xmmmu^^fcm^) xhm^m<Dim (;=^f-FT 

[0 0 8 2 ] mmmm2 (^c^^^mmm^oj fet 

-hmmis m2 (b)#M. m^mimmmy-h 
mm 1 3 8iRz/m 1 ^^^y- hMi^si 1 3 b ) 

1 mmmy- h 1 3 a Rz^m 1 f 1 

hmmi 3 iPS^/y ::i>Sffil O^N»^:c;l.$St|jl 4 

(^cj:^xm^m(>c^mvfcy^.^mmmmi(rc^^j f e 
T2tmtj:-DXi.^^. c<D^^. ^m^^mi^^M(D^ 

[0 08 3 ] ^ 6^c. ^^cm^tc YV^ >SlI«cl?ttCD 

^mf&iyx. 3 FET2^v-7.v ^uvm{'^^^±tcm 

2 J; ^Ttm^J^^CD J F E T 2 . mmBM 1 i 

^tc. m^tm<. mim.o:>\th'^^^mU'iri>ctti^x 

[0 08 4] [ WS?f^^3 ] a 3 t^. :$:J%B^<DSIJfeJfJ@. 
3CCJ:S3tm^^^^^T®BS«i?S^r^*9. 03 

(a) {mmm^^^ns-rmmmjm-mm. S3 

(b) tJ^S (a) cox 1 -X2^CC?S-o/cKffia. 0 

3 (c)«s3 {s.) (OY \ -Y2mcm-:>fcmmmx 

^j-So C(Z)|ISSff^^3^Ccl:S7K:^^^^ti. v^V^ 

JFET2. y-fe^:; h KU-f >4CD&igH 
h3. 'J'^vV^-V^mm^fi^m. 

rtJNM) C0*^gt$Ii^2 1 ^ff^^U/c'^^.i^^ifaM^ 

[0 0 8 5 ] il'^. V :^V^-(t-Y I. JFET2. 

4tCci:or^n^nm^&g^c^gi^nTi^So 

Cc. N^:«:;UMiSl 4^cJ:S^gt&i. ^sg^gan^c?:) 
f^±cDis,'#.7j>:' 6 ^gtifi ^ r # 6 /c ^:^/J^ 5<-rsci>!)5a 

[0 0 8 6 ] tc^m. y ^v^^:i^-\' \ . J fet 

2. U-fe-:/ h KU>f >4 0SPMMi|S{^*. T^m^f^^ 



Cil) 



as 



[0 0 8 7 ] ^C-C. CCDHWJggSiC^Jl^r^S. 
(DM'T'^mmm 2 1 ^ffJ^T ^ c i tc J: r . ±iaS P 

mmm'¥'±w<Dmmm.^y ^ h k i omu^ 
4{t. mz (c) xims (c) (Dsm^^^Lxi.^^ 

<Dmit>iL^y 4- h^-Y^- K (BPD) l-C*^. S^-o 

/c-ri£i^^5*'2>o ^ccfe. 3>ji^wc&i. s i o, 
jiii 1 a.mm^tir:i.>^. 

20 

( 2 ) m^m^ai^mi^c^^mm^^ j f e t 2 (,c^± 

[00 8 9]—^. J FET2CCffll^6nri^€>PMffi 

( 1 ) B p D 1 i)>fbm.m^tix^fcmM^^smc:i--^^ 

(2) J FET2CDy-"XN^J£tfc<bN*i7:r;MIi^l 4 
^^>'^•>^>^;l'-U^^J:l^C<^:o (3) J F E T 2 <h Urift 

^^mmcmtcrtcii^i^m. BPDiiJFET2<t(c 30 

[ 0 0 9 0 ] fitor . :^mjfmic:^ii^^mm.m^i^ 
v{t. B p D 1 (DPrnimmm-c^y^mmmm^^ 1 2 cd 

mtL. iP-O^ J FET20PMt£tSt^ilS-C^^mi# 

mm¥- vmmi ^hco^nmi^m.^^^^ 1 0^^ cm-^ 

-3 X 1 0^^ cm-^cD$BH<t-r^<ti4>CC, cn^O^ 

[0 0 9 1 ] [iijs?fjg§5 ] ^ 5 Ait^^mMm 1 

-4 (^1-04) CCfcl^T^U/cT^m^J^^^^Zl^X 



\4ifC:hi^Xml,fc^m 50 
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^^m'f^mi^^xhmmx^)^. 
[0 09 2 ] 0 5tc^-r<fc^jc. ^mms i^t. T^yt 
t^cfZ^cxm^^^f&Lxmmr^y^ h^-i^t-i^i. 
mmm^mx^i^m-ofcmmifCjz^ofcm^ati^^c^ j 

FET2. RZ^y^ h^^t-b' IX^fS^-mm^tifc 

hs^m^fc^m^v&m'p (p^i^^^usmosfe 
T) 3iai. J FET2<DmmmM^^m^titcmm 

^/c»;-fe'> hl^^ (P^i-^oL^MMOSFET) 31b 

ti)-^^mfs.^tixi>^, 

[0 09 3] FET2cov-:^&^. ^ h V ^ ::^Em 
(D^jm('Cmm.y-:^'y^>3 2 a, 3 2 b. 3 2 c 
^tiltcgi^^nri^'So ^/c. #J FET2CDKU>r> 
RZfy^ h - K 1 0:^y- FffiiJ^cti, 0^5:1^ 
iS^X&ii£t5tJlCc<J: o r^ilifg^tMCc F u ^ >m^3 1 
c?5^}g)K$ti-Cl>^. ^e>^C. ^^4- F^H'^if-- F 1© 
T y FfBfJSD^' J F E T 2 ©$lJtaiM^&S . ^n^nfejii 

$fja^^3 1 acDv-;^x^3:FU'r>ccggi$nri^ 

So 

[0 094] f53iM®IR^3 1 a (Ommy- h 

-vmm) 3ti. vF y^xiegcDStf®oc^ia^[5i 

Sg3 4tcJ:or^^^tiSi7n i7^'/>3 3 a. 33 

b. 3 3 cccitaMj^^nrc^'So mm.'^'MM^3 4i)^ 

«il^»^T-3 1 a?:>5Stf«CC|B;X86f^-r-SJ:^CC;^j:o 

[0095] y-fe^;/ h^T-3 1 h\t. ^mms IStC^ 

t:f^E)nT:foO. y-feu; h FU-r>4^SS4fSCCSl^CCifc 
34CCcfcoT^S^nS^n-;.^^-Y>50a. 50 

b, 5 0 cccifcais^i^$nri^6. ^/c. y-fe->hy- 

F ( y-fe -> h^'- F^@) 5{S. tf-^-f >3 7 a^/TL 

rfgi&>'N*;i/X^^[Hls§3 7 tc^ias^tjig^i^^^tri^ 
Sc S/c. y-fe-;; Flg^3 1 bcDV-;=^^3:. SiiMS»J®^ 
T-3 1 ao FU"Y><h^t;^^c;^j:ori^e. -eor. y-fe 

F F ( y -fe h y- vm%) 5 tc|gsiJ>'^v^>^#fe^ 

So 

[0 09 6 ] ^iEy-X^^>3 2a. 32b, 32c 

-^^s^^^^T.t. Tc. T,,^ithxytm^v^timmm 

tRfflMOS h^>t;^X^T„s.. T„„. T„s3. T„„., 
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m3 8 Rz^vsmtim. 3 9 (c ^^mmc c „ „ 

(0—yj!,Cli^^-yyrT:^y'3 8 a , 3 9 afJim^StlX 

[ 0 0 9 7 ] s/c. mmatims 8R:/miiitiim3 9 

»,©ffe:;^©m@<!:S^Loo. g^ift (GND) ^tlXi,^ 

4 3*^e.jMtBsn€>|gto^^•;^x<^,„*5E|]^)^3^^,^i, 

[0 0 9 8 ] ±te*¥^UiOjlf?fliMOS h7>yx5f 20 

T^HSli Th5I» Ths^J ThoI* ThD2i T^hdj ^ 

fi^^-f>4 0a, 4 0 b. 4 0 cf)^^m('C^mmm 

[0 0 9 9 ] ±^^^mmhti^mmMos vy^^vT. ^ 

0884 iso'4 2tcSi^5n. IEI^l^^•;^;^^^IpIS§4 i 

[0 1 0 0 ] ilB^fiV-X^W'^S 2 a. 3 2 b, 3 
2cti. flkT^Cc^ju^r. VrnVy^^VTs 

ig^tBUffl^mi^iS4 4a. 4 4b. 4 4cCCg^i^^n 
-TsV ^ViVm^^hm^WMMA^ B.. 4 4 b. 4 4 

TgiSv-X^>f>3 2 a. 3 2 b, 3 2 c ^S±tk«SI 50 
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[0 10 2] s/c. ^vLvm^^hvmMmm. 

44a. 44b, 44c^i. V--X:7 ^ a -^ffiif^CD^S 

[oio3]^xcc. 06cc^'r>''<jL'X^>f 5>^/^-^- 
RgPBi&i. -en-enii2tT@. m3tfa^c*fi£LTi^^. 
wtttf^. t . , ^mmimcom i j f e t 2 <d v 

1 6 J F E T 2 -^C7pfi-^m?^(7:)|i3lltbf't . t . . 

[0 104]$feT. ^6Jc^-rJ:^tc. Ra^t.^cDSW 

3 1 <D u -fe h K u > 4 ^c^jiigs6>'^'>'i^x ^Enfflj-r 
>'^^^■-<;^(omBE^5^l^fa©^l^^3 icdj fet2cd 

©jiaiMiisccc . a u-c;uc7:)miE:?&^m 2 nsmkomm 3 

ICDJ F ET2c^)$IJWI^^ce^^0. cn^OJFET 

minm(D^j fet zumiR (:t>) ig2?fB 

M^OSJ FET2«^^3iJR t^n^c 
[0105] Ep-i^. y-fe^:; h K U -<> 4 icmElgiiI>'^V^ 

tt^^c. miR^ ntcif<D J F E T 2 mmmmf)^^^ -f 
u-^jiommc . ^miRn<o j f e t 2 (opimmm^ a 

[0 10 6] ^ur. t,i(Di^*Ds:) (Wr^t,,©^ 
FET2cotiJ®^±iS^s. miRi:t» . ^miR 

[0 1 0 7] [slH#ic (Kap^ t.^cDSWr) . 
«va-'TRV3^«Kt^^ (:t>') ^br. ccomn.,* 

tC:|c5l^r. |^Ufa<DSJ FET27:?^V-X^:tP98& 
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F E T 2 CD$lJfflJMt^CO|7]S!{bil:f^(Dm{4^cStlSL)^ca 
CO 1 0 8 ] fflrBni3^c:fec^rts. llgSij/^'^UX*^),^, ^ 

Tot. T.,, Tos^^mmim (^y) ^c-r^o 

[0 10 9] CCDiSm. ^Hf@0:7^ h^^'^r^-Fl 

• wm^tifcmm^ j f e t 2 (Dmmmm^^m 
[0 110] ftlpa t..ic*siiTti. mf^i.^tmmc. 

mUfgcOS-J FET2;Ji^y-X:7:t P-^Sftf^^-r^o 
[0 111] cc7>Siralti4cfi^c*5t>r. .|g8tI/^*;^ 

i^cCor4sO. ^JFET2 ©$lJtaiMl|S^m]^^tE?il 0 fc 
[0112] t,s^^:fet^r^s. IgSb^^vux^^,,, 

[0 1 1 3 ] ^LT. 7k¥^S[g5S4 0 7jii6|gS6>'>VU::^ 
'--Cs3&0'Bittl;^;Saffl::J>7">1^Cp^-C..^cSa5 

n/c!ft«{t#^^n-enft^m:^i^3 B^xj^^%mt)m3 
[oii4]^cfc. w:^ffi^Vos. Voo7&^6^f 6n/cB^ 
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mi^f^^ (s) iBtj?s» (D) ;j?^$^nT46^D. ffl:;^^ 

[0115] fe(±cc^L/c» t..- t.s^>Et-r-smi 
10 '-t3sCc:*>i.^r. ^n-en^2tfa. ^3tfBJc>:+L'r 

&mM3 1 mccm^^^ti. y h k u -i^ > 4 ^^&ffi5 
<-r^c^'/)^x^^^ 

[0116] immmme ]m7^t. :^^m(Dmmmm 
20 ( a ) {t^m^m^^^^^-rmmmfS.^mm. m 1 

7 {c){tmi (a) CDY 1 -Y2^^C?S-:?/c»rMSr 

mi ^cm^^m^\%m'^tmi--mA^c^\.^xm 

bfc^m^m^^t<DMi>mtj:^}^M. JFET2 (it 
mm iC^BJlS^tC J: -^T J F E T 2 (D$!Jtai«i|S^$iJtai 
T-S/ci6CD^'- hm@5 0;&^ff5a§tiri^^.';?.'C^0. 

30 [0117] mn. J F E T 2 (tat. mmmm^^mm 

[0118] fj::h. mK^cfr^-rytm^^mj-kt. h 
tc^mmmi^tm-x^^. fie^r. 07tc^-r7t:m 

40 ^f^^T-cD:?^ h^-r^- K l-^J F ET20^fi&^S 
2(tC^l>X9^Lfcytmmi^m'=F<Dy ^ h^^:^--Kl-^ 
J FET2CDfilig<b|^— CC-r-Si. hUffiS 0?&5?fJ 

^stirc^s.^.^i^t. m2(tc:hi>x9riLfcytm^^m 
^t\Bi—(fCtj:Ki. xmi^cTTk-r^m^m^^oyy ^ h ^ 

-Tr^'-KK JFET2, 'J -fe K K U > 4 CD&tB£ 
MtiSPBltc. ^s?)^2s?)e»n/c^^MO^^^gl^J^2 1^ 

ff^^-r-si. y-hmm5omm^tixi.^^}^.^m 

50 [0119] [^^?f^.®7 ] ^8ti. S7^C*5C^r^L 



(14) 

25 

ms^c9fk-r^mmmmT{t. mm (^mmm 
Ti^H^ L tc^mm^mmv\t. j f e t 2 h 

li^o 20 

[0 12 1] msiiCm'rytmm^^&cisi^x. ^mm 
/cfi-^tti:ti**i;^ J FET2. i&i/y^ h^-^^t-v 

1 r^iE • mm^tifcmm^ j f e t 2 (omwmm^m 
m-r^fc^<D^my- h 3 ^m^fc^mmmmi^ ( p ^ 

■I'^ol.MMOS FET) 3 1 a JFET2CD§IJfflM 

SFET) 3 1 btf)^^mf&^tiX\.^^^ 
[0 1 2 2 ] F ET2CDV-::^^S. vhU^^XgS® 
(D^?fJStciiB:v-X^-r>3 2 a. 3 2 b, 3 2cCc 
^m^cmm^tlXi.^^. ^/c. SJ FET2(DKU-f> 
R2>*>^^ h^'/:t- K KDiJV- FWCc^i. ^^Ui/jri^ 
iE,^Xtmt5(Btcj:-^r^i®^ita^cFU"{>ma^3 l 
c-^m^^tiXi.^^. 56tc. &:7:f F ICD 

r y FffflRo' J F E T 2 ommmmt. ^ti^^m^m 

Pmm^3 1 aC7)V-;^XtiFU'r>CCjgi^$nTl^ 40 

[0123] Kil*IJW^T-3 1 a<Dm.m^'- F (Ki^^ 

8S3 4tCj;-^T^fi5nSi='n';'i^^-<>3 3a. 33 
b. 3 3 c ^Citjimil^ti. ±iaSia^Iil^3 4*^6 

^itB$n^lgi^I>'^*;^:;^</)Tc.-'c/>T„7&5£^^JP^n^<b. 

[0 124] J FET20Clix.e>n:^cy-h^®5O 

V h U ^ XiegOS^fStCiltl^SlDlSS 3 4 J: o 50 
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X^^^ti^^CLy ^^^>3 b a, 35b, 3 5 c 

^mmm^ti. ±^mm^^m^3 4:^^^mm^nu^ 
S6^^*;^x^/>cl-t^>c3?^^E^rJJa5n€>i. j FET27:)^^tf 

[0125] y -fe^y hST-3 1 btS. Slii*3 1 mciS 

c:f6nr*50. y-fe-:^ h Fu>f >4t^^tfStcainc3£ 
x^*[ilgS3 7 0c^[ii^^tiigi^^nrc^^e */c. y 

•fe-;/ H^^-S 1 b(DV-;^(S. lE3t*IJ8|]|g^3 1 aOK 

^c±lB|gIb>'^•;l/X^Sfe[plS§ 3 7 6iMtH ^ n -Slg86>'^';^ 

Lx. J FET 2 (Dmmmm^mmit^ti^<k ':>(fcrj:'o 

[0 1 2 6 ] ±fBSiLV->^^>f >3 2 a. 32b, 3 

;^^i^3 9ccSf^3nri^^. tj::i6. -mmi^. ctihm 
mi^tim3 8Rz^^mt}Wi3 9(fatm^^mCns. c„o 

3 9t3:. >'^'*:' Tr>:7*3 8 a, 3 Q a'/)mM^ tlXi.^ 

-So 

[ 0 1 2 7 ] ^/c. ±iBfi-^tH:^|g3 8S(:;0m;^?^3 
auy-feu. FfflMos h^>i;^x^T«„.. t,«oCo^- 

hm®c. |glib>'>*;l/;^^^lplSS4 3;&^6jMtH5n-2>J|gS6 
[0128] ±fa7KTilt±iLiM};?fflMOS ^^>i^;^^ 

Th51. Th52» TrtSJt ThDI. ThDJ. Th03 ^ (D 

(t^^'Y>4 0a, 4 0 b. 4 0 c ^^^^JS^Citiiam 
ccD*^^SIiISS4 O;0^6^ttl^t^-^J|gi^J>'^Vl/;^ 
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[0129] ±n^ytmnmt^mmmuos h ^>i^x^ 

*|pISS4 iS:0'4 2CcSi^sn. |gl^J^^v^x^^[pI8S4 

Mos h'^>i;^>^^T,i. Ts2. TssR^moimmm 

MOS h'7>>?;^^Toi. To,. To3^^^^^2s?>Ss^6 10 
[0 1 30] ±iaSiIV-:=<^^>3 2a. 32b. 3 

ig^fflLffl^mM4 4a. 44b. 44cCcSiS^n 

n7R<5^taUffl^miS^4 4a. 4 4b. 4 4c^atm 
[0 13 1]^d::b\ y -fe':; hffl h'5'>S>X^TKvi, T 20 

iiUrSlSy-X^-Y^S 2 a. 32b. 3 2 c ^git6 
otii^o $/c. v-:^:7 4-nyM^mL'^^SifeiS4 

4a. 44b. 44c tS. V-X :7 :f a '7Stlf'^OB#S^ 

[0132] S9tc^-r>'^•;^x5^>f 5 
t3x'-t.s^oMrQi^s. ^n-€^n^2tfa. ii3tfgtc>t+ 

T 2 OfiJRS^bSbf^. t . , *73W{tf^cDm Uf J F E 
T2©y->^:7:f a7«j{'?. t ^3 Hf h ^ 

'/:t-Kl7:;^e»JFET2 --(Dft-^^McDKiMSbf^. t 40 
a 4 t^Ko^mco JFET2cDy-;^:7:tP'7 ttf'f tcS^lS:^ u 
/cRirJ-c, ccD4ooa6{^&i7K^:/-^>^->^/^ra[^cc 

[0 13 3]^^^. 0 9^c^-r<i:^iC. S9P^ t..(c4dC> 

^3 lOy-fe^:; hS^^Mtfcl^ (:e->) 

[0134] C(D$£m. :^rcD J F E T 2 <D$lJSiMiiS 50 
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ti. y-fe*> h KU^>4itf^>f >3 6^/M.rg^§ 

j^j: -6 /cei?><Z)T$> -So 
[0 1 3 5 ] ^XC^r. KBra t.^tT^^^TJ-C. mm^^)\y:^<t> 

ca^^'^-f U^;UtCLT. ^ItfacDJ FET2(Dy- V 
m@(DS&*±#^-t±. HHfgCDJ FET2;&^51tR 
(^» 02tf@«f^CDJ FET2ti#iilR (:t 

y) y-fe-:. hy-h5 7:>i#^«?ittii 

i^cCori^-Si^tC. JFET2CDy-hmffi 

<^>a,. </>.3 ) ?;'^3^i±i5n/cmc<fc 

-^X. J FET2QJ13R • #iitR ( :t ^ ) t!)^ ^j: 

[0136] w\mc {mmt^^<omn) . 

^tf5o =^*5. CCD ti,<DW!P^*^c*5C^r. fgS&>'^vux 
Di. Ta2. To3:0^2»jlt^1l (^>) ii^cC-oTfcD. JF 

E T 2 <Dmmmmv]m\tmk<Dm.mci^^. u/ctH:^ 

[0137] Mfl t laic^si^T^i. Jfg8^)>'^';^;^<^>TCl^ 
a-U'<;i/^cL.rKji^'- h 3^#^«jlt^^ (:ty) 

^Toi. To,. To3^^N^ii«.^ (*y) ^c-r^. 

[0138] CcDMm. ^HfSOy :f h ^-f;^-- F 1 

x^fSL • §a^n/cm?5?&5 J F E T 2 (ommmm^'^m 
^n^o fj:^. mM^m^Lfcik(Dj FET2(DmmM 
m<Dmmt. mmmyy- h^mco^tci-frnt (com 

fj:'oXi.>i>mt. m^MUWm'T-S l a:?55P^t':^;UMr 
^^fc^. i^(DmW}^^Ji^:^tm^tmM(tcrj:^fc^cox 

[0139] R!r^t..tC:feC^TtS. Mat,,<h|5l^CC. 

-h3^^^^iltfc^ (^:7) t^chXVit h^^^^-F 1 

t^c%5\.>x%m^m:^titcmm^mmrh^m^cr^tt 
^>>>x^T,vt'-T«v3^jS»ft^^ (^y) ^cur. m 

inS<DJ FET27!>5y^;;;:7 U ySftf^^f 

[0 140]!^j:fc. CCDt i40»3rHl*^CfcC^r. mW}^^ 
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[0 1 4 1 ] mnistcfciirta:. |gKJy^*;^ 

c s 3 ^3 > -r > if c 0 . - c „ tcg« ^ n 

[0 142] -eur. *^^ffiIHlK4 0 35^6l|gi&>'^Vl.>^ 

mMi&^ (s) iBf^^ (D) i)^^ttix^^. xm^ 

^m-^^^n^sfLs mnmm (Vos-Voo) ) t-^ct 
^cj:^. mmfS.^ (s) tciEG/ceft^fi-^(D<^^fflm-r 

-t^s^^fco^r. ^ti^tim2nm. m3nm('CMLx 
y -fe h K u >4 ;05:&tf»^cai^cc4fe^j{cia^ 

[0145] [ js56?f$s§8 ] 0 1 0 . :^mm(Dmmm 
m8(,cj:^ytmm^m^^^^'rwimmfmv$>^. mi 40 
0(a) ^mm^mm^^^^-rmmmf&w-mm. m 1 0 
(b)&isio (a) (Dxi -xzu^ciQ^tcmmm. 

01 0 (c) t^Hl 0 (a) <DY 1 -Y2|gCC»o/cW 
[0 1 4 6 ] MOS^ JFET2<h|5l 

m^mmmmm'^^n ^ tci^. fpn i)m^ut^c <\.>t 
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[0 147] [^?fj^9 ] 0 1 Ui. 0 1 OiC^O/c 

s§Hr^-5o ^/c. s 1 2 011 tc^-r^^iasss 
[ 0 1 4 8 ] a 1 1 i^cmr^mmi^mtmb (mmm 

7.^ (MOS) iL. ^$»J»lgT-3 1 a(D$^3iy- h 
3^tf^>r>5 1 a^/rL/'ClES(J/^*;^;^^^[HI^S5 UC 
J:or±iii**aig^T'Schi*>tc. y-fe^:;h^T-3i 

a. 5 2 b. 5 2 c^/rUrgii:^|n|SS3 475^65iltU 

^n^|gaiI>'^•J^x (<^>.„--0R.3) tcj;orabf^-r^j: 

[0149] m 1 2 iC7nT>'^*;bX ^ >r 5 > ^51^ 

mc-i^c^riftB^-r^o 5fe-r. 01 2cc^-rj:^tc. wra 

U^;l/tCLr. ^[li^3 ICDKiiy- hSRO'y-fe^;' h 

[0150] CCDM*. ^-CCD:7=f h^^:*-"- F 1 i y 
h K U-Y >4. SO'^rcDMOS h^>^>;^^ (M 

OS) (Dmwmmt v-^y h y^u-oA^mmvim 

[0i5i]^Lr. t.iic:tei^r. mW}^^^i':^(t> 
h 3Ro'y -fe h h 5 ^#^^at^.^ (:t 

:?) tcL. hy-r:t-Kl^^#gStt^^^c-r^c 
^OT. »3rat..;5^S/i^ > ^^-^^-TAi^jr^o 
[0 1 5 2 ] ;;?:i^-C. W3ra ti.CCfcl^r. |g8^I>'^■>'^X0 
.ci^</>Rca*SCKa-i^--^;i/^cur. Siii^3lcDy-fe 

y h^- h 5^^^^jit^tg :?) i)^iomm^m (:t 

» CCf-B. C(D^S. MOSh^>v^>^^ (MOS) 

mi!imjEVR,<btf^-r >3 6^/rurgj^$n/cy 

-fev h KU^>4cD^{4i^cO. mitii^^CCCDMO 
Sh^>i^:^^ (MOS) -CffegtL/cBg^SfeJ^^^*? 

MOS h^>i>;^3? (MOS) 
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tjiio. coMos h-^>i^x^ (Mos) (Dmmit 

[0153] ffiH t .3^C*5C^r. J|g8lJv'^•;^X*,s*7^^' 

a^^Mm^ (^>) ccf-So c^^gii. wpaniicc^b* lo 

OS h^>i^:^^(o$fj®M^--i5ii5n'So 
[0 1 54] ^UT. sgp^ tx.-'ta/tc^fec^r^j. m 

[0155]oSB3. laio tC^TT^^^^^gOWPa 

HfgcDMOS h^>v^X^ (MOS) t^V-XV^U 
yS&f^ (SS:fe?Hr^cJ:^mMWia&f^) ^tf :^j:46\ 
Stf^ficOMOS h^>i^;?;^ (MOS) coiitf? (^ 
>) -^^ilt^ (^:7) coy- hm@-^<Z)|gKi>'^*;L' 

[0 15 6] ^/c. ccDWrHlti4 4^^c4diiT. |gto>'^*;u 
X(/),aigEcc>'N>r u-^jur7^fl^m;':?lEil^fflM0S Vy 30 

fa<Z)^{4Cc*fj£L/cl±l;^ (ft-^a;^) mEE>^>5. Mt^m 

[0 1 5 7 ] »3r^ti5icfcC^-c. -|gst^>'^*;^x0 

TD^^W U-<;UCCLT. Hgtat»$53ilfflMOS h^>i;>x 

"f-Vb^Mimm (:t>) ^CLr. mUfSOMOS 
h^>i>X^ (MOS) CD$IWM^;^ V -fe F (m^§f^ 40 

S h^>i;?X^ (MOS) V^k<DV-7.V ^XJ 

[0 158] J^cc:b\ ccoKiirBniet^^^:*?^^^. |ga^Jv^';^ 
:?^<^>TDt^g^oc>'^^ u-=:;i/-eB§tH;':jSS^fflMOS h^>>^ 
:?'^^T,,, T,,. Tr..tmW(Km (^>) <hJ^j:-:>r:fe 
0. MOS Vy^i^:^^ (MOS) (DmMW^O v 
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[0 15 9]^Lr. RUr^twCC^jC^r. |gS^Jv^•;^;^0 

^tt^or. *^^S[HISS4 0 3^>>6lglttJ^^v^x<^>„,- 
^{f-^*^n-enm-^m:^j^3 8sc>'Bgffl:^;^3 9cd* 

3. tc:foo>r. ii2tfa. ^3tfacDss<>=^^(iiuabf^*^tf^ 
[0160] m 1 1 tcij^L/cTts^i^^gri^. 

[ 0 1 6 1 ] S /c. S 1 1 CC^L/c3£m^j^^g (MM 

rs6f^prtfe>'cC^S"c$>nt^. MosMccRge-r. jfe 

hS&f^Tt^^A-S/cJ?). h^-YX^^^Ui^cCC^MOS 

[0162] immm 1 0 ] s 1 3 *^0j(7:>jiss 
ff^^ 1 0 i.c^h%mm^^^9f,rmmmjmxs,v) ^ 

013 ( a ) \t.^m^^^^fr.^wmm^^mm. m 

13 (b) ^iSl 3 (a) (DX 1 -X2^^c©o/c»rffi 
ai 3 (c) CiSl 3 (a) <DY 1 -Y2i^^C?&o 
/cKBS-r^-So 01 3^C^-r7tm^^^T-tC*5l^r 
t^. ^Pia5tC/^V^K-^ h^>>?X^ 5 3^ffic^ro^^ 

4. zi\yi^^bb'mj^-xb^i)m^mr^':>^cmj& 

[0 1 6 3 ] 01 3CCi^•r>'^''r^H-^ h^>^;:^^5 3 
-5. fie^r. h^>i^;<^5 3<^:i|^^M:t-/^' 
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[0164] mmnm i i]mi4{t. :^mM(Dmm 
mm 1 1 t,cj::hycm^tm^=^frs'rmmf&mx$> o . 
014 ( a ) i^tytm^m^'f^^^^rmmmw-mm. m 

14 (b) ^i^l 4 (a) ox 1 -X2i^tCiOo/cWffi 

m. mi 4 (c) umi4 (a) oy i -yzj^ccSo 
/c»fffiHr^^o 01 4tc^-r7fem^f^^ccfci>r 

CO 1 6 5 ] ;^cc:i6\ ±ia^SIS6fl5S§^cfci^rts. 
mh^>^:^>^t5? (MOSFET) t LXmmUtc-f)^. 

[0166], 
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^3!»5^t> -5. <t I, ^ C <t %«I*IJ-r C i *5T # €. i I, i ^ ^ 

CO 1 6 7 ] 2|s:^?3(CcJ:S*^^^^^-CS3:. iS 

itia55:m^5S!j:l: h 5 > y ;^ ( F E T ) tLtctclsb. if 

^-^-I'X (FPN) ©f6^*fflI*lJ-r^C<!:*i-e^.5it,» 

[0168] ttc, ^^micj^^^mm^mT--cit. u 
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[0 16 9] Sfc, *^Bj{cJ:S5fem^^«^r(3:> yt 

.'i^fi 4 iS < -r ^ c i -c # S i i ^ -5 * . 

[0 1 7 0 ] S/c. :$:^?gK:j:^:)fem^^^^^-C«, ^fe 

•;^i,>m2 mmm.^ + m i mmm."/-- v mm. 
m2mmm.'0:c)\,m.m. iii^ms^^^iSSiL. m 

[0171] 56{c. ^^micji^^m^^mm-cit. 

(KS/Ntb) -t??«gm;>j©ii>i^j:t,^7^£m^» 
BJtc J:€.*m^^S?g-C«. ;:i>;rj: < i i ooSSffiL:©- 

[0 1 7 2 ] */c, *^BgtcJ;S7t;m^»^g-Ctt. S 
f^© 1 7K¥-7 >^©M-^lil;'3^fElf.T.5^ 1 ©latf.* 

^^mMhicmm 1 -c >^©ft^w;^%tatfr 
-5.m2©iBtt^iai^it^, cn6©istt^ia«:tati3 

*ifcft#Ui:^©^;&^js?)^ J: -5 (c L/cfc«>, m<^^^© 

[E®©®#!^Cl^BJ] 

[01] *^Hj©J|)!fem^ 1 J: 



[0 2 ] :*^HJ© 
[0 3] :*:#6ajO 
[04] *^HJ© 



50 



[05] 2t:|% H^©SIJSm^ 5 CC ct S3fem^f^^g©0i^ 

[06] 05(C7K-r«5s;iE]ss0©ttf'p*iftBj-r-5>fc6t>© 
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1 3 ] ^mM<Dmmmm i o t^c^^it^ 
mi 4] ^mM<Dmmmm 1 1 ^c^^^^ 

1 h ^-r^- h\ 2-JFET. 3- 

-PS^S^y n>ag, 1 \ -NMi^Vzilym. 1 la- 

sio^m. I 2-pmy ^ h^-i^t-vmm (pmm 
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^mm) . 1 s-'PM^'-hmm. i 3 a-ac^^i«^ 
my-Y-mm. 1 3 b-i^i^^^.y-h^m 14- 

N^:^)Vmi^. 15. 15 a. 1 5 b-PS!y-fe-;' h K 

u-r>$itic. iB-N^mv-MMm. it-n^mku 

oj^m. 2 i --mi'^mm.m. 31-iii^. 3ia-e 
mmwrn^^. 3 ib-v-^y hmj-. 3ic-Fu-f> 

mm. 3 2 a--3 2 c-SiSv-;^^-<>. 3 3a--3 
3c, 35a^35c. 50a^50c, 52a--52 
10 c-^&^^y 3 A-mA^^Mi'^. 3 6. 

3 7a, 5 1 a-tf^'Y> (^iiSMi^) . 3 7, 5 1 
•••|gStl^^•;^x^^[plSS. 3 8-fi-^Hi;^^. 3 8 a. 3 

9 a"•^^' ':^ >^Tr>:7\ 3Q'"li§mt}m. 4 0-7kW-M 
^MB^. 4 0 a'^4 0 C"-*^^P ^^^-Y^. 4 1, 
42, 4 3 •"|g8^J/^•;^XffeilpI^§, 4 1 a-Tfeff-^ffl^ 
4 2 a-'^m^m^Oy^'y^>. 4 4 
^---4 4 c-y-:^y =tX2ry^^lii0^^mW.M. 5 0 
•-y-hmffi. 5 1 -y-- MB?^. 5 2-MOSh^> 
5 3•">'^V^-"^ h^>v^X^?, 5 4-X5 > 
20 55-nU^7^, 56---^->^. 57-x5':;^SB 
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